Proteasome inhibition enhances the stability of mouse Cu/Zn superoxide dismutase with mutations linked to familial amyotrophic lateral sclerosis.
Point mutations occurring within the Cu/Zn superoxide dismutase (SOD1) gene have been implicated in the etiology of some cases of familial amyotrophic lateral sclerosis (FALS). In order to better understand the functional consequences of these mutations, we have introduced FALS mutations into the mouse SOD1 gene and studied the expression of the mutant templates in stably transformed cell lines. Pulse-chase analyses of lysates derived from cell lines stably expressing the Cu/Zn SOD isoforms indicate that the FALS mutant Cu/Zn SOD proteins are turned over more rapidly than wild-type SOD. Protease inhibitors specific for the major intracellular proteolytic activities were used to characterize the degradative pathways involved in the turnover of mutant Cu/Zn SOD. Inhibition of the chymotrypsin-like activity of the proteasome (also known as multicatalytic proteinase or ubiquitin, ATP-dependent proteinase) by a synthetic dipeptide aldehyde led to a significant increase in levels of the mutant Cu/Zn SOD implicating this proteolytic pathway in the turnover of the FALS mutant SOD proteins.